The application of hybrid thickfilm technology to the realization of precise active RC filters with passband frequencies up to 3.5 kHz is described and it is shown that relatively expensive thin-film technology can often be replaced by the simpler thickfilm process.
INTRODUCTION
In this paper the application of hybrid thickfilm technology for realizing precise active RC filters with passband frequencies up to 3.5 kHz is described.
The following examples of filters used in communication and audio-frequency measurement systems show that relatively expensive thinfilm technology can be replaced by the simpler thickfilm process in several cases.
The circuit design procedure has to take the thickfilm properties into account and a great amount of effort is required to reduce the sensitivities of the attenuation with respect to component variations. Because of their low-sensitivity properties doublyterminated LC-prototypes are used for the active simulation.
GYRATOR PCM LOWPASS FILTER
In order to simulate the grounded or floating inductors of the 5th-order elliptic LC lowpass (LP) 
PCM LP FILTER SIMULATING THE SIGNAL FLOW GRAPH (SFG) OF AN LC-PROTOTYPE
To obtain an active circuit with a minimum number of capacitors, the SFG of the elliptic LC filter in Figure 5 (refer to Saal and Entenmann4) is simulated by a canonical circuit, In order to reduce the number of printing processes a universal layout (0.5 in x in) is used for two subcircuits. By laser cutting of conductive paths the layout is adapted to the special requirements. Seven op-amps are ultrasonic wire-bonded and the five chip-capacitors are connected with a printed solder paste. One of the advantages of this filter concept is that only the RCproduct of each integrator influences the frequency 
VARIABLE OCTAVE FILTER
A variable 6th-order bandpass filter with specially approximated attenuation curves is designed to satisfy the requirements of DIN 45 651 (see Figure  9 ) for octave filters with centre frequencies in the range from 10 Hz < fm < kHz. The lowpassbandpass transformation is applied to the SFG of 
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Measured attenuation curves of an octave filter
